Background: Significant underuse of evidence-based treatments for depression persists in primary care. We examined the effects of 2 primary care-based quality improvement (QI) programs on medication management for depression.
D
EPRESSION is a major cause of disability worldwide 1 and is common in primary care. 2, 3 Despite dissemination of practice guidelines for depression, [4] [5] [6] significant underuse of evidence-based treatments for depression persists in primary care. 7, 8 Quality improvement (QI) efforts in primary care have been shown to increase rates of care and clinical outcomes for major depression for up to 8 months, [9] [10] [11] [12] but improvements in care were not sustained at longer-term followups. 13, 14 We describe the impact of 2 QI interventions on the use of antidepressant medications and minor tranquilizers over 2 years.
This article is based on a randomized quasi experiment of an evidencebased QI intervention that was conducted in 46 nonacademic managed primary care practices in 5 states. Clinics were randomized to usual care (UC) or to 1 of 2 QI programs. 15, 16 To mirror the diverse clinical status of patients in community primary care settings, the study included depressed patients who met the research diagnostic criteria for major depression or dysthymic disorder and those with subthreshold depression. 15 In this article, we follow the Institute of Medicine's formulation of quality of care 17 and examine whether problems with underuse (lack of use of maintenance antidepressants by patients at high risk for relapse) or overuse (inappropriate long-term use of minor tranquilizers for depression) were affected by our interventions. We expected that the QImedications (QI-Meds) program would lead to higher rates of antidepressant use than the QI-therapy program because of additional resources devoted to following up patients taking antidepressant medications.
RESULTS

TREATMENTS FOR DEPRESSION
There were no significant baseline differences in the use of depression treatments (antidepressants or psychotherapy) by in-tervention status (Table 3) . At baseline, the rate of any treatment was somewhat higher in the QI-therapy group than in the UC group, and we controlled for this in our analyses.
During the initial 6 months of the study, antidepressant use was greater in the QI-Meds and QI-therapy groups than in the UC group. Patients in the QI-Meds group were more likely than patients in the UC group to report antidepressant use at 6, 12, 18, and 24 months, but the difference was only statistically significant at 6 and 12 months. Patients in the QI-Meds group had significantly higher rates of antidepressant use than those in the QI-therapy group at 6, 12, and 24 months. Participants in the QI-Meds group who were randomly assigned to nurse case management for 12 months did not have higher rates of antidepressant use than those who
PATIENTS AND METHODS
STUDY DESIGN AND STUDY SITES
Partners in Care is a group-level randomized controlled trial carried out in 6 nonacademic managed care organizations in geographically diverse areas of the country. 15 Forty-six of 48 clinics belonging to these 6 organizations and 181 of 183 primary care providers (physicians and nurse practitioners) agreed to participate. Clinics were grouped into 27 clusters that were matched into 9 blocks of 3 clusters each based on patient demographics, clinician specialty, and distance to specialty mental health providers (psychiatrists, psychologists, or psychotherapists). Within each block, clinic clusters were randomly assigned to UC or to 1 of 2 QI programs (QI-Meds or QI-therapy). Participating organizations included prepaid, staff-model, mixed fee-for-service/prepaid, and networkmodel group practices and rural, managed, public health clinics. 16 Study staff screened consecutive patients in the waiting rooms of participating clinics during a 6-month period between June 1996 and March 1997. Eligible patients were aged 18 years or older, intended to use the clinic as their main source of medical care in the coming year, and were determined to have depression by a 6-item screening instrument that included the "stem" items for major depression and dysthymic disorder from the 12-month Composite International Diagnostic Interview (CIDI; edition 2.1), and items assessing the presence of depressive symptoms in the past month. Based on research diagnoses obtained by the full affective disorders section of the CIDI, the positive predictive value of this screener for depressive disorder (major depression or dysthymic disorder) was 55%. 15 Patients who had an immediate medical emergency, did not speak English or Spanish, or did not have either insurance or a public-pay arrangement that covered the study interventions were excluded.
A total of 44052 persons were approached in clinic waiting rooms, but 10120 were not eligible for screening, mainly because they were not patients of participating primary care providers. Of the 27332 patients completing the screener, 3918 were potentially eligible, but many left the clinic before completing the multistage enrollment process. Of the 2417 patients available to confirm insurance eligibility, 241 had ineligible health insurance. Of those who read the informed consent, 1356 enrolled. The remaining 21% either refused to participate or left the clinic. The enrolled sample includes 443 patients in the UC group, 424 in the QI-Meds group, and 489 in the QI-therapy group ( Table 1) . We controlled for differences in sex, educational level, and depression diagnosis in the analyses.
INTERVENTIONS
Our QI approach used a combination of expert intervention design, local managed care organization involvement, and provider behavior change strategies that have been described in detail previously. 16 Both QI interventions had a common core of physician education and patient screening, assessment, and education by a depression nurse specialist (DNS). Physician and nurse education followed a treatment manual adapted from the Agency for Healthcare Research and Quality (formerly the Agency for Health Care Policy and Research) treatment guidelines for depression in primary care. 18 Providers in both groups were encouraged to initiate treatment with antidepressants or psychotherapy for patients who met the diagnostic criteria for major depression or dysthymic disorder. Patients and providers were free to use either antidepressant medications or psychotherapy, both, or neither. In addition to this common core, each intervention provided clinics with a unique set of resources. The QI-Meds program provided participants in clinics that had been randomized to this intervention access to a DNS who offered to support ongoing antidepressant treatment by the patients' primary care providers for either 6 or 12 months (randomly assigned at the patient level). This follow-up focused on increasing adherence to guidelines for appropriate use of antidepressant medications. 18 In the QI-therapy program, DNSs assisted all patients in QI-therapy clinics whose clinicians determined that psychotherapy was appropriate, with a referral to a studytrained psychotherapist to offer individual or group cognitivebehavioral therapy at a reduced copayment. 16 Prior analyses showed that the DNSs attempted to contact 96% of eligible patients with depression, and completed an initial assessment visit with 73% (76% in the QI-Meds group and 71% in the QI-therapy group). About 55% of eligible participants completed all visits with the DNS. The mean number of nurse follow-up contacts was 1.8 in the QI-therapy group and 5.1 in the QI-Meds group. 16 Usual care clinics were mailed copies of the Agency for Healthcare Research and Quality provider guidelines for depression in primary care. 4 Patients in these clinics had access to all usually available primary care or specialty mental health treatments, but no extra resources were provided by the study.
OUTCOMES EXAMINED
Enrolled patients were asked to complete a telephone interview that included the affective disorders section of the CIDI, information on comorbid anxiety disorders, and economic information at baseline. Patients also completed a self-administered mail survey at baseline and at 6, 12, 18, and 24 months. The surveys assessed the use of psychotherapy or prescription medications during the prior 6 months. We updated dosage recommendations from the were assigned to case management for 6 months (data not shown).
As a context for our findings on antidepressant use, we also examined rates of any depression treatment (any use of antidepressants or psychotherapy) in the prior 6 months. At 6 months, patients in the QI-Meds and QItherapy groups reported higher rates of any depression treatment than those in the UC group. Those in the QIMeds group had consistently higher rates of any depression treatment than those in the UC or QI-therapy group, but the difference was only statistically significant at 6 and 12 months. Further detail on counseling treatments is available elsewhere. 16, 17 We observed significant interaction effects of intervention type with disorder status (F=4.09, P =.02) and intervention type with prior use of counseling (F=7.49, Agency for Healthcare Research and Quality treatment guidelines 4 for newer antidepressants using a consensus panel of 10 academic expert psychiatrists, and used the low end of the dosage recommendations as "minimum recommended daily doses" ( Table 2) .
Because the study enrolled a clinically diverse group of patients with major depression, dysthymic disorder, and subthreshold depression for whom treatment guidelines are less clear, we used 2 approaches to examine care for depression. For the entire sample of patients (including those with subthreshold depression), we describe any use of antidepressant medications (either 1 month of use during the prior 6 months or any use in the prior 30 days) or any counseling (at least 1 visit) as indicators of depression treatment.
For the 562 subjects who met the diagnostic criteria for DSM-IV major depression or dysthymic disorder at baseline and who were at high risk of relapse based on dysthymic disorder or a history of 2 or more episodes of depression, we examined 3 additional quality indicators: antidepressant use at minimum daily recommended doses (Table 2) for at least 25 of the past 30 days, for at least 2 of the past 6 months, and for at least 6 months in the past year (data for this indicator are not available at 24 months).
We also examined long-term minor tranquilizer use (use for Ͼ3 of the past 6 months). Our intervention materials recommended against such long-term use in patients with depression who did not have comorbid anxiety disorders because of the lack of efficacy data for this group of patients and because of substantial costs and risks associated with the long-term use of minor tranquilizers.
STATISTICAL ANALYSES
Our analyses examine the effects of the 2 QI models (randomly assigned at the clinic level) compared with UC on the use of medications by patients enrolled in the respective clinics. We used all 1092 subjects who had baseline data and at least one follow-up data point and who did not meet the CIDI criteria for bipolar disorder for the analyses. We performed multilevel analyses, testing the primary hypotheses that the intervention conditions increased rates of treatment (as previously specified) significantly more than UC. We tested secondary hypotheses about the targeting of depression treatments by performing analyses that interacted the intervention status with baseline disorder status, treatment preferences, and prior treatment. Because both interventions recommended against the long-term use of minor tranquilizers in patients without comorbid anxiety disorders, we also tested the hypothesis that patients in the QI clinics had lower rates of potentially inappropriate minor tranquilizer use over time.
For each dependent variable, we fitted 3-level mixedeffects logistic regression models using follow-up data at 6, 12, 18, and 24 months with regression adjustment for baseline depression treatments in the past 6 months, accounting for the multilevel data structure with patients nested within clinics and repeated measurements nested within patients. We treated time as a categorical variable, and examined the fixed effects for time, intervention condition, and their interactions. To account for the intraclass correlation expected in the data, we specified random effects at the clinic and patient level, including random intercepts and random slopes for the difference among waves. At the patient level, we specified the covariance structure among the random effects as the most general unstructured model. At the clinic level, we specified a more restrictive variance component model because of the limited degrees of freedom available. Our model specification is analogous to the models used by others. [19] [20] [21] We also included several covariates for additional adjustment: age, squared age, sex, educational level (less than high school, completed high school, some college, completed college, or more), chronic medical conditions from a total of 19 (0, 1, 2, or Ն3), depressive disorder determined by the CIDI, an indicator of having at least 2 prior depressive episodes, comorbid anxiety disorders (CIDI), likely problem drinking determined by the Alcohol Use Disorders Identification Test, baseline preferences for treatment (antidepressant medications, counseling, nothing, or wait), study site, and a summary variable of household wealth modeled after the Health and Retirement Survey.
To test intervention effects at each time point (months 6, 12, 18, and 24), we conducted pairwise 2-sided t tests comparing QI-Meds vs UC, QI-therapy vs UC, and QIMeds vs QI-therapy.
To present the effect size of intervention effects, we calculated standardized predictions for each outcome studied. 22 In deriving these predictions, regression parameters and each individual's actual covariate values other than intervention status are used to derive 3 predicted values for each individual, first as a QI-Meds group subject, then as a QItherapy group subject, and then as a UC group subject. Predictions under the QI-Meds scenario are then averaged across the entire analytic sample to obtain an overall assessment of the QI-Meds outcome; the procedure is then repeated for the other conditions. This procedure thus standardizes the comparisons to the characteristics of the full analytic sample.
We used an extended hot deck multiple imputation technique that modifies the predictive mean matching method 23 to impute missing covariates. (Outcome variables were not imputed.) Instead of filling in a single value for each missing value, we used the multiple imputation strategy of Rubin 24 to create 5 imputed data sets. Each of 5 complete data sets was then analyzed using standard complete-data methods. The predictions across 5 imputed data sets were combined by averaging, and SEs were derived using the Rubin method to combine within-imputation variability and between-imputation variability.
(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 58, OCT 2001 WWW.ARCHGENPSYCHIATRY.COM 937 PϽ.001), indicating greater targeting of antidepressants to patients with depressive disorders or those who underwent prior counseling in the 2 intervention groups than in the UC group. For example, at the 6-month followup, between 26% (UC group) and 38% (QI-Meds group) of the participants who did not meet the CIDI criteria for major depression or dysthymic disorder at baseline reported using antidepressants, compared with 37% (UC group) to 62% (QI-Meds group) of those who had depressive disorders at baseline. The Figure shows standardized predictions of the proportion of patients who used antidepressants during the 2-year study period stratified by baseline antidepressant use. These estimates were derived from the mixed-effects logistic regression model that included interactions of intervention type with prior treatment and disorder status.
TYPES OF ANTIDEPRESSANTS USED
At baseline, selective serotonin reuptake inhibitors accounted for about 60% of the antidepressants used in all 3 groups; other newer antidepressants, such as bupropion hydrochloride, nefazodone hydrochloride, or venlafaxine hydrochloride, accounted for about 20%; tertiary amine tricyclic antidepressants accounted for about 15%; and secondary amine tricyclic antidepressants accounted for about 5%. Monoamine oxidase inhibitors and other antidepressants, such as amoxapine or maprotiline, represented less than 1% of all antidepressants used. During the 2 years of follow-up, there was a slight increase in the use of newer antidepressants other than selective serotonin reuptake inhibitors in all 3 groups and a corresponding decrease in the use of tricyclic antidepressants. Between 5% and 9% of the participants used more than 1 antidepressant during each 6-month period. There were no substantial intervention group differences in the types of antidepressants used over time.
ADEQUACY OF ANTIDEPRESSANT USE AMONG SUBJECTS WITH DEPRESSION AT HIGH RISK FOR RELAPSE
Most patients (562 of 674) who met the criteria for major depression or dysthymic disorder at baseline were at high risk for relapse, as defined by current dysthymic disorder or a history of 2 or more episodes of depression. At baseline, patients in the QI-therapy group at high risk for relapse reported significantly greater antidepressant use than patients in the QI-Meds or UC group (Table 4) , and we controlled for these baseline differences in the analyses.
Rates of guideline-level antidepressant use, as defined by our 3 quality indicators, were significantly greater in the QI-Meds group than in the UC group at 6, 12, and 18 months but not at 24 months. Appropriate antidepressant use was consistently higher in the QI-Meds group than in the QI-therapy group, but the differences were not always statistically significant.
LONG-TERM USE OF MINOR TRANQUILIZERS
The proportion of subjects using minor tranquilizers for more than 3 months at baseline ranged from 7.1% (QItherapy group) to 9.2% (UC group). At the 24-month follow-up, 6.2% of the patients in the QI-Meds group reported long-term use of minor tranquilizers compared with 10.0% in the QI-therapy group (t =−2.01, P=.04) and 10.3% in the UC group (t =−1.87, P =.06). A similar picture emerged when we examined the use of minor tranquilizers for 3 or more months without a concurrent prescription of an antidepressant medication. Over 2 years, this rate declined from 4.6% to 2.5% in the QI-Meds group, but it remained relatively stable in the QI-therapy (4%-6%) and the UC (4%-7%) groups.
There was no significant interaction between anxiety disorder status and intervention group, meaning that the interventions did not increase the targeting of longterm minor tranquilizers to those who had comorbid anxiety disorders.
COMMENT
Our results suggest that QI interventions that combine key components from established chronic care models, 25, 26 such as clinician education, patient education, case management, and specialist involvement in primary care, can lead to relatively long-term increases in antidepressant use in managed primary care practices. Prior studies 27, 28 document that less intensive interventions, such as provider feedback, do not lead to persistent increases *Analyses included all 1092 depressed participants with a baseline and at least 1 follow-up data point and who did not meet composite International Diagnostic Interview criteria for bipolar disorder. They are adjusted for baseline treatment status and covariates. The baseline analysis also includes a dummy variable specifying more than a 30-day delay between enrollment and completion of the baseline survey. QI indicates quality improvement; UC, usual care. †Data are given as the percentage of participants.
(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 58, OCT 2001 WWW.ARCHGENPSYCHIATRY.COM 939 in depression treatment or improvement in clinical outcomes. The necessity for a more intensive model of care for changing antidepressant use is consistent with the literature [29] [30] [31] on health care provider behavior in general, which indicates that while 1-step behaviors such as ordering a mammogram have responded to computer feedback, conditions requiring sustained patient and provider behavior change have not.
While short-term antidepressant use was increased by the QI-Meds and QI-therapy interventions, longer-term increases in the rates of medication use were limited to the QI-Meds group. The increased antidepressant use in the QI-therapy and QI-Meds groups at 6 months implies that intervention components common to the 2 interventions improved antidepressant use in the short-term. These include provider education, collaboration of primary care providers with DNSs, assessment and education of patients by the DNS, and encouragement of the use of antidepressant medications or psychotherapy for patients with major depression or dysthymic disorder. The finding of greater antidepressant use in the QI-Meds group at 12, 18, and 24 months implies that the addition of at least 6 months of active follow-up by a DNS (available in QI-Meds practices only) is associated with relatively long-term increases in the use of antidepressants. Contrary to our expectations, patients in the QI-Meds group who were in the 12-month case management group had no greater use of antidepressants than those who were in the 6-month case management group over time. This could be because 12-month case management has no additional effect compared with 6 months or because most patients eligible for the 12-month follow-up did not use it for the full available duration. 16 Future studies should examine if even shorter periods of follow-up (ie, 3 months) can achieve similar effects on antidepressant use or if a more fully implemented longerterm follow-up would lead to even greater long-term increases in medication use.
Earlier trials 9-11 of collaborative care for depression included patients who had already started taking antidepressants. We found that patients with and without prior antidepressant treatment had increases in their rates of care, suggesting that QI interventions for depression are effective in increasing antidepressant use in both groups. While treatment rates were between 50% and 75% higher in the QI groups than in the UC group, it is important to emphasize that only about 50% of patients who met the diagnostic criteria for major depression or 
